A cross-over type asymmetric anomaly of the anterior belly of the right digastric muscle was observed during a cadaveric dissection of the submental region. Three irregularly-shaped supernumerary muscle bundles were found between the anterior bellies of the digastric muscles. Although the anomalies of the digastric muscles are often observed, this complicated pattern has not been previously reported. Our findings and previous reports illustrate the morphogenetic complexity of the anterior belly of the digastric muscle, and their potential importance in confounding clinical evaluation or complicating surgical procedures in the submental region.
INTRODUCTION
The digastric muscle has two bellies with separate embryologic origins and innervations: the posterior belly takes its origin from the medial site of the mastoid process and runs down and forward to the hyoid bone; while the anterior belly originates from the inferior border of the mandible close to the midline, and runs backwards superficial to the mylohyoid muscle. These two bellies are united by the intermediate tendon which attaches to the body and the greater horn of the hyoid bone. Embryologically, the anterior belly of the digastric (ABDM) originates from the first pharyngeal arch and is innervated by the mylohyoid nerve; while the posterior belly of the digastric muscle (PBDM) originates from the second pharyngeal arch with innervation from the facial nerve [3] .
The digastric muscle regulates the position of the hyoid bone and assists jaw movement, swallowing and chewing. Furthermore, it is an important surgical landmark, and accordingly variations in its normative anatomy may have important clinical implications. It is therefore imperative to broaden the knowledge of the spectrum of possible anatomic dispositions of the digastric muscle [1] . In the index report, we describe a complicated pattern of digastric muscle anomaly that has not been previously reported: a cross-over type supernumerary ABDM, discovered during a regional dissection of a 74-year-old male cadaver.
CASE REPORT
During the dissection of the submental region in a 74-year-old male cadaver, an asymmetric variation of the supernumerary ABDM was observed. Origins, insertions, shape, innervation and blood supply were subsequently investigated. Our anatomical evaluation Further dissection revealed that the PBDM, as well as the mylohyoid, geniohyoid and infrahyoid muscles, exhibited normal anatomy on both sides. No other muscular anomalies were found in the suprahyoid and infrahyoid regions.
DISCUSSION
Several variations in shape, length and innervation of digastric muscle have been reported in literature. The anterior belly frequently exhibits accessory musculature, mainly as accessory bellies, muscular bundles and slips. ABDM variants have been described more frequently as unilateral [2, 7] than bilateral [4, 9] . Nevertheless, a case-based analysis by Mangalgiri et al. concluded that unilateral and bilateral variations occur equally [6] .
Many authors have proposed a classification of ABDM variants. De-Ary-Pires et al.
identified five types of ABDM variants based on the numbers of the anterior bellies and extra muscle slips [3] . According to this division, our muscular variant could be considered as "Anterior Belly Type II". Fujimura et al. proposed a classification based on the insertion of ABDM on the mandible or the mylohyoid muscle [4] ; the insertion of the index muscular variant is on the mylohyoid muscle. Furthermore, Ozgur et al. classified the ABDM variations either as "the digastric fossa type" with homolateral origins and insertions of accessory bellies; or "the crossover type" with midline crossing of accessory ABDM, with or without joining the mylohyoid muscle [7] . Based on this classification, our case could be classified as the crossover type.
From an embryological perspective, the most likely explanation for our observed anatomical variant is the heterogeneity in embryological development of the first pharyngeal arch. Mesodermal differentiation deficiencies of the arch and abnormal neural crest cells migration patterns could be the underlying cause of ABDM duplication and multiplication [5] . Accessory muscle fibers may have crossed the midline due to the proximity of pharyngeal arches [1] . In our case, no anomalies in the vascularization and innervation of the digastric muscles were observed. According to the innervation classification proposed by Sakamoto and Akita, our asymmetric variation of the supernumerary ABDM presents a digastric dominance [8] .
In terms of clinical correlation, the described anatomical variant of accessory digastric bellies modifies the topographic anatomy of the submental and submandibular triangles (Level I, Robbins' classification) and may therefore bear considerable significance in plastic and reconstructive surgery, especially in creation of myocutaneus flaps; in diagnostic approaches to submental lymphadenopathies such as lymph-node biopsy; and in emergency interventions in the suprahyoid area of the neck. Guelfguat et al. emphasized that asymmetrical ABDM variations could be easily mistaken for pseudomasses or pathological lymph nodes [5] . Furthermore, they could also be mistaken for benign or malignant cervical masses and could potentially cause facial asymmetry. It is therefore important to stress that consideration of ABDM variations could help prevent errors in clinical evaluation, diagnostic imaging interpretation and surgical procedures.
